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1.COAEPKAHUE YYEBHOI'O IIPEIMETA

8 KUIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeniecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
NO3HaHUS B XUMHH. YucThle BeniecTBa U cMecH. CriocoObl pa3ienieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JJIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 10515 XUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonuuecTBo Bemecta. Moib. MonspHas Macca. B3auMocBs3b KOJIMYeCTBa, MacChl U YKcia
CTPYKTYPHBIX €IUHHMII BemecTBa. Pacu€Tel mo popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OTKCaHNe MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHne caxapa, B3auMoJIeHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasznoxkeHue ruapokcuga menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crnocoOoB pa3ieneHus cCMecei:
C TIOMOIIBIO MarHuTa, QWIBTPOBAaHMWE, BHIAPUBAHUE, IUCTWUIAIMS, Xpomartorpadusi,
MPOBEJICHNE OYUCTKU TMOBApEHHOH CONM, HAOIIOJACHHE W OMUCAaHHE Pe3yJIbTaTOB IMPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(1rapocTep’KHEBBIX).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 251eMEHT M NIpPOCTOE BELIECTBO.
HaxoxneHnue xucinopoja B mpupojae, GU3NYecKue U XUMUUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJIyd4eHHs KHCIOpoJa B Jlabopatopuu U
npoMbIIeHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aljioTporHas MOAM(pUKALUS
KHCIIOPO/Ja.

TermnoBoit >(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHWE YpaBHEHUS, 5K30- H
OHAOTEpPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogpopox — anemeHT u mpoctoe BeriecTBo. HaxoxaeHne Bogopoaa B npupoie, hpuzndeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTel u comu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pPAacTBOpbl. PacTBopuMOCTh BellecTB B BojJe. MaccoBasi [0S BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenmn.

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIMCAaHUE WX CBOWCTB, TOJydYeHUE, COOMpaHWE, PACIIO3HABAHUE W
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOpPa3I[0B HEOPraHMUYECKHUX BEIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJIAMHU, PEAKIIUN
HEUTpAJIU3allUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METaIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHbIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dsyemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmyueckoit cucTeMbl
xumuueckux syemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbIx 20 xuMudeckux osnemeHToB Ilepmonmyeckoit cucremsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepes3 UCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYUHBIX MOHSATHH, TaK U MOHSATHH, SBIISIOLUINXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOT'O IIUKJIA.

OO01me ecTeCTBeHHO--HAYYHbIE IIOHATHS: HAYYHBIN (DakT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoil cuctemMe U CTpOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil o pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUYaCTBYIOLIMX B PEaKIH BELECTB, 110 TEMJI0BOMY 3P (DEeKTY, 10 H3MEHEHUIO CTETIEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiu3aTopa). OJK30- H
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUYECKOI0 PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIHTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHMM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHUOHBI. MeXaHMU3M UCCOLMAIINY BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakToOpoB, UCCIIEOBAHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHCJIOT, IIeJI0Yel U coseil (BO3MOKHO UCII0JIb30BAHNE BUEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHUS pPEaKUuii MOHHOro oOMmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenienn okucieHus. CTpoeHne U (pU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha IMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJulaMu,
miesnoyamu).  XuopoBogopod. ConsiHash —KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leficTBre Xjopa u XJIOPOBOJIOPOJa HAa OpraHM3M 4elloBeKa. BaxkHelmue XJiopuabl
U UX HaXO0XJACHHUE B IPUPOJE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XUMUYecKue cBoicTBa. OKCHABI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHe peakiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOT 0 CrIoco0a NOIy4YeHUs cCepHOI KUCIOThI. [[puMeHeHne cepHoii KUCTOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMU CEPBI
(KUCIIOTHBIE AOXKH, 3arPSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAaILEHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpUpoie, (HU3UUECKue Hu
XuMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero pu3ndeckue u XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMS B KayeCTBE MHHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKAIIH
docdopa, ¢pusndeckne u xumudeckue coiicrBa. Oxcun pocdopa (V) u pocdopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MHUHEpaJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux GU3NYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJYYCHUE U MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpuposHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOTHBIN ra3, He(PTH), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIUICHHOCTH. Baxuelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMennt.

u3ydeHue o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHUIA,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KaueCTBEHHBIX peaklnii Ha MOH aMMOHUA U pocaT-nuoH U N3yYeHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICMCTBHE KOHLICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO (BO3MOYKHO MCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX pelméToK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBIIIIIEHHOCTH, PEllIeHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTtaJu1bl M MX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TOJI0KEHUS
B [lepmonnueckoil cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampsikeHUM MertauioB. Du3MYecKkMe W XUMUYECKHE CBOMCTBa
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCIUHEHHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®usnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlbliMsl. BakHelnime COeIUHEHHUs KalbIus
(oxeun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux ayemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yIbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIIOIH30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHIA Kajbl[Usl M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), KCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUS JKele3a B
KHUCIIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HabarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HeHHE OKpYXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHIIEHTPALUs
BeniecTs, ganee — [1/IK). Ponp xumuu B penieHuu 3K0JOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHATHH, SBJISTFOIITAXCSI
CUCTEMHBIMU JJIsl OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAy4YHOTO ITUKIIA.

OO01ure ecTecCTBEHHO-HAYYHbIE MIOHATUS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
U3MepeHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOTIOT S, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaTuOaKTUBHOCTh, MOJIEKYyJa, DJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJIYHPOBOJHHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



2.IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLMOKYJBTYPHBIMH U  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBHJIAMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN 00yYatOIIUXCsl.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITA JIEATEIILHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUECKOMY M HAyYHOMY
HACJEAWI0, MOHUMAHUs 3HAYCHUS XUMUYECKOM HAayKd B KU3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIueld o MmepeoBbIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTpOMHCTBE
Mupa 1 oOIIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMAaX W TpaBUIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-UCCIeI0BATENIbCKOM, TBOPUYECKOM W JAPYrMX BHUAAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HOW COBMECTHOW JISSATSIIFHOCTH ITPY BBITIOJHEHUH YYeOHBIX, TO3HABATEIILHBIX 3a/1a4,
BBITIOJIHCHUH XWMHUYECKHX OKCIEPUMEHTOB, CO3[I[aHUM YYE€OHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MMOBEACHHE U MIOCTYTNKH CBOMX TOBAPHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTABJISIONIME OCHOBY st
MOHUMAaHUS CYIIIHOCTH HAYYHOUN KapTHHBI MUPA, IPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS TIPUPOJIBI, B3AUMOCBSA3SIX YETIOBEKA C MIPUPOTHON CPEoi, O pOIM XUMHUH B MO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE HA TMOJIyYeHHE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH()OPMAITMOHHON M YUTATEIIbCKON KYJIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSTEIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOM, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B AajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUWE IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 >KW3HH, OCO3HAHMUE TIOCJIEICTBHI W HENPUATHE BPEIHBIX MPUBBIYCK
(ymotrpeOneHusi ayKorojsi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COONIOACHHS MPaBUII
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMH BEIIECTBAMU B OBITY U peaibHOU KHU3HU;

5) TPy10BOT0 BOCIIMTAHMS



UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil 1 Tpyaa pa3IudyHOro pojia, yBaxeHHue K
TPYZy U pe3yJIbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BBIOOP WHAMBHIYaJbHOH TPAGKTOPUH MPOIOJIKECHHUS
o0pa3oBaHus C Y4Y€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB U TNOTPEeOHOCTEH, YCHEIHOW MpopecCHOHANbHONW MAEATeNbHOCTH U Pa3BUTHUSA
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B TPO(PECCUOHATILHOMN Cpejie;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILIECTBOBaHMs, MOHMMAHHE LIEHHOCTH 3J0pPOBOro M 0e30I1aCHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIOIEHUS IIPaBMiI 0€30IacHOTO TOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYALMsX, YTPOXKAIOIIKX 300POBbIO U KU3HHU JIOACH;

CHOCOOHOCTH ITPUMEHSATh 3HAHUS, TIOTy4aeMble IPU U3YYEHUN XUMUU, 11 pellieHHs 3a/iad,
CBSI3aHHBIX C OKPYXAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTHYECKOMU
KyJbTYpPbl, OCO3HAaHUS IVI00AJILHOTO XapaKTepa 3KOJOTMYECKUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMMHM, SKOJIOIMYECKOI0 MBIIUICHHS, YMEHUS PYKOBOJICTBOBAaTLCS UM B
[I03HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMBIE Ui (OPMHPOBAHHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (HakT, cucrema,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMU U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAyYyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHbIE, PEryJsTUBHBIC), KOTOpbIe OOecrednBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM JesITeIbHOCTH.

ITo3HaBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHbIe 1elicTBUS

ba3oBble JJornueckue 1eMCTBHA:

YMEHUs UCIOJIB30BaTh IPUEMBI JIOTUYECKOIO MBIIIIEHUS IIPY OCBOCHUM 3HAHWM:
PaCKpBIBATh CMBICT XMMUYECKHUX MOHATUHN (BBIICIATH UX XapaKTepHbIe IPU3HAKH, YCTAHABIMBATh
B3alMOCBSA3b C JAPYTMMHU TOHSATHSIMHU), WUCIIOJIB30BATH TOHATHUS Ui OOBSICHEHUS OTAEIbHBIX
(GakTOB U SIBICHUM, BBIOMPATh OCHOBAHUS U KPUTEPHUH AJIs KilacCu(UKAIIMM XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEaKIHi, yCTaHaBIMBAaTh MPUYUHHO-CJIEJICTBEHHBIE CBSI3UM MEXKIY OOBEKTaMHU
U3yYEHUs, CTPOUTH JIOTUYECKHE PACCYXJEHUS (MHAYKTUBHBIC, NEIyKTHUBHBIE, [0 AHAJIOTHH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

yMEHHE MPUMEHATh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOpPa3OBBIBATH IIHPOKO
IpUMEHSeMble B XUMHM MOJEJbHBIE MPEICTaBICHUS — XMMUYECKUN 3HAaK (CMMBOJI 3JIEMEHTA),
XuMuueckass ¢GopMysia M ypaBHEHHE XUMHYECKOW peakuud — TMpU pelIeHuu ydeOHo-
MIO3HABATENIBHBIX 3a/a4, C Yy4YE€TOM OTHX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX pPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarebCKue AeCTBUA:

YMEHUE HCIOJIb30BaTh IIOCTABJIECHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IIO3HAHHUs, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHMUII;



NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMM U MPOBEACHUIO YUYECHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0JaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIHIO PAa3IMUHBIX BUI0B
1 GOpM MPEACTABICHHS, TOTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs IUTepaTypa
XUMHYECKOI'0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLICHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(GOPMAIHUIO;

YMEHHE MPUMEHATH Pa3IMUHbIe METObl U 3alPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MO3HABATEIbHBIX 3324
onpeAenéHHOro THIMA, MPUOOPETeHHE OMbITa B O0JACTHM HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJa/IeHuEe KYJbTYpOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMalbHYIO (OpMy mpeacTaBiIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpauKu ¥ UX KOMOUHAIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHON U HcciIenoBaTelbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO XO35SHUCTBA U TPAHCIOPTA
Ha COCTOSIHHE OKPY>KaIoLIei MPUPOJHON CPEJIbI.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHs 3aJaBaTh BOIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHUS OTHOCHUTEIFHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHS MPECTABIATH MOJyUYEHHBIE PE3yJIbTAThl MO3HABATEIHHON ACSITETFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALUI0 PE3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIEPUMEHTa (JIA0OPATOPHOrO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUsI y4eOHOrO COTpPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIUX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIUN (0OCykaeHUs, OOMEH MHEHMSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpeesieHIe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIe YHUBepPCAJbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITENIHO OTPEACTATh eI NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIILHOCTH, BHIOMPATH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEI0KEHHBIN aNTOPUTM JEHCTBUI TPH BHITTOJHEHUH 3a1aHUN
Cc yd4€TOM TOJy4YeHHsS HOBBIX 3HAaHUM 00 W3ydaeMbIX OOBEKTaX — BEMIECTBAX M PEAKIHUsX,
OIICHUBATh COOTBETCTBHUE IMOyUYEHHOTO pe3yJIbTaTa 3asBICHHON Ie]TH, YMEHUE HCIIOIB30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MpeJiaraéMble B YCJIOBUH 3a/IaHUH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pe3yNbTaTOB MO OCBOSHHIO OO0S3aTENFHOTO COJCPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (enepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC
o0yyaromyMMuUCsl HayyHbIE 3HaHUS, YMEHUS M CIOCOOBI JedcTBUMH, cnenuduyeckue s
OpeaMEeTHOW 00acTu «XUMHs», BUIBl JEATENBHOCTH MO TMOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPIpPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYAIHsX.



K xoniy obyuenus B 8 kJiacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM ypOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TMOHITHH: aTOM, MOJIEKYJa, XUMUYECKHUI
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJSipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJISl XUMUYECKOTO JIeMEHTa
B COCIMHEHUHM, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHME, COJIb,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKUCIICHHSI, XUMUYECKAast PEaKiusl, KIacCH(PUKaIUs
peaxkuii: peakiuu COeIMHEHUs], PEaKUU Pa3I0KEeHHs, peaKIIMK 3aMEIICHUs, peaKluu
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJIEKTPOHHBIA CJOW aroMma, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
MOJISIpPHAsE M HEMOJsipHash KOBAJIGHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BellecTBa (MPOLIEHTHASI KOHLIEHTPALIKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHH M MPUMEHSTH 3TH
MOHSITUS TIPH OMUCAHUH BEIIECTB M UX MPEBPAICHU;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBi€HHUS (OpMysd BeEIIeCTB U
YpaBHEHUU XUMHUYECKUX PEaKLIUi;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTIpeNeIEHHOMY KJIACCY COENMHEHWA TO0 (OopMysaM, BHJ XUMHYECKOW CBSI3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHMYECKUX COCTUHEHUSIX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJANYECKON 3aBHCHMOCTH CBOMCTB XMUMHUYECKHUX AJIEMEHTOB OT HX
nonoxkenus B Ilepumonmuyeckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUSHHsI, 3aKOHA ABOTaJIpo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuuHyro (opmy I[lepuoamdueckoit cucTeMbI
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«moboynas noarpynna (b-rpynma)», manele u  OGojblIME NEPUOABI, COOTHOCUTH
0003HaueHus1, KOTOpble uMetoTcst B Tabnuie «llepuoanueckas cucteMa XUMHYECKUX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsja sapa, oO0llee YHUCIO JIEKTPOHOB U
pacripeiefieHle Ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TETUIOBOMY
dhdekry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3TUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONWCAaHUE TMPUMEpPAaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIil;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MIPEBPAIICHUI B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa Mo (OpMyJie COeIUHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKOM PEaKInu;

MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIIUTEILHON JCATEIHPHOCTH — aHAW3 U CHUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-



-CIIEICTBEHHBIX CBSI3€l — JJIS1 U3YYEHUs CBOMCTB BEUIECTB M XHMHUYECKUX pEaKLUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u  J1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJYYEHUIO U
coOMpaHHi0 Tra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JOJIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEToYeH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHOn(TalenH, METUIIOPAHX U APYyTHE).

K xonmy oOydenus B 9 KJjacce mpeIMETHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUM: XUMHUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas pEeaklus, XUMUYecKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKA, KOpPPO3Us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, HpelelbHO JOIyCTUMAas
koHieHnTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSATUS MIPU ONMCAHUU BEIIECTB U X MPEBPALICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMysa BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMysam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYECKUX COEIMHEHHUSAX, 3aps] HOHA IO XUMHUYECKOU
dopmyIe, XxapakTep cCpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», maneie u OoJbline NEpUOJBI,
COOTHOCHUTbH 0003HAUYEHUs, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEpUCTHUKAMU CTPOEHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsl sA1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJEMEHTOB W WX COCAWHEHHUN B
npejesiax MajblX MePUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy W COCTaBY YYacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIeHEeH OKUCIEHHS] XUMUYECKHX 3JIEMEHTOB);



XapakTEepU30BaTh (OMUCHIBATh) O0OMKEe M CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
IIPOCTBHIX U CJIOKHBIX BEIECTB, NOATBEPKAAsI ONMMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KHUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKiuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUN B PA3JINYHBIX YCIOBUSIX;

BBIUNCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINK;

coONoaTh MpaBWJa IOJIb30BAaHUS XUMHYECKOW TIOCYIOW W J1aOOpaTOpHBIM
o0opys0OBaHHEM, a TaKKe IpaBuia oOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHSMHU T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB I10 MOTYYSHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CHIIMKAT-, Cylb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITENIBHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHME, 0000IlEHNE, CHCTEMATHU3allui0, BBIABJICHUE MPUUMHHO-CIIEACTBEHHbIX
CBsI3€M — JUIsI M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLMi, €CTECTBEHHO-
HAy4YHBIE METObI IO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



3. TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBIX HA

OCBOEHHE KAXKJIOM TEMbI YYEEHOT'O ITPEJIMETA ¥ BO3MOXKHOCTbh UCHOJIb30BAHUS 11O D TOM TEME

SJIEKTPOHHBIX (HIU®POBbBIX) OGPA3OBATEJIBHBIX PECYPCOB

8 KUIIACC
KounyecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoapurie Hpakriieckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa n xuMHnueckue 15 1 bubmorexa [JOK
peakuum https://m.edsoo0.ru/7f41837c
Wroro mo paszneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHUYECKUX BelIECTB
21 Bo3znyx. Kucnopon. [Tonstue 6 bubmuotexa [JOK
00 okcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bu6nuoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c¢
94 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pazpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuiyeckux 3j1eMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMUYecKux aementoB /. U. 7 Brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue
aToma
XuMHU4YecKas CBI3b.
3.2 OKUCIUTEIBHO- 8 bubamorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Uroro no pazneny 15 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/mn P Kourpouabusie IIpakTHueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. BenmecTBO 1 XUMHYeCKHE PeaKIUun
[loBTOpEeHue u yrimyOneHue 3HaHUM bubmmorexa [IOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOLHAITHSI. bubnmoreka [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bub6nuorexa [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
s | Cmm—
' PYHIHL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| smmermonVAspymn. s, doctop : ; BumoeallOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24| snemorron NAcrpymm. Yoneponn 5 1 ,  BumorlloK
' ) PYIIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHCHUS
Htoro no pazneny 25



https://m.edsoo.ru/7f41a636
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Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 BerntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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4. NIOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl

1 [Ipeamer xumun. Pons xumuu B 1 bu6nuoreka [IOK
KHM3HU YenoBeka. Tena u BerecTa https://m.edsoo0.ru/ff0d210c

2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nuorexa [IOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu 1 bubnnorexka HOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)

4 YucTele BemecTBa U CMECH. 1 bubmmoteka [IOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora Ne 2

5 <<1£)a3z[eneicne cﬁefsﬁ (IJ{\; puMepe 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 but6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie 1 cnoxHbIE BELIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bu6nmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocHTEIbHASI MOJIEKYJISIPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHAYECKOTO bubnnoreka IIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bu6nuoreka [IOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3znuecKkrue U XUMHUYECKIE bubnnoreka IIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHsI POTEKAHUS bubnmnorexka [HOK
XMUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konmmaecTBa, MacChl
17 BEIL[ECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Knaccudukamnms XuMraecKux
18 peaKumgI) (coeHm/IHeHI/Is{ bubmmorexa LIOK
’ https://m.edso0.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIEeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4
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KonTtponsnas padora Nel o treme

20 «BerecTBa 1 XUMHUYECKHE Bubmmorexa LIOK
https://m.edsoo0.ru/ff0d4290
peaKIum
Bo3agyx — cmech razos. Cocras
21 Bosl)[:[;/xa. Kucnopon — snement u bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyecKkrue 1 XUMUICCKHIE
29 CBOICTBa KHCIIOPO/a (peaKUU bubnnorexka HOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoOblI MoTy4YeHHsI KUCIIOpO/1a B
23 nabopaTopuu ZI HpOMBIIHJ'IerHOI::TI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi
€aKIINH, IIOHATHE O
24 EepML(I)XI/IMI/I‘leCKOM YPaBHEHHUH bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TormumBo (HedTh, yrojab U METaH).
25 3an$I3HeI-EI/qu];O3,H)}I/X3 CIIoCOObI iro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktuueckas padota Ne 3 o Teme
26 «l?IOJ'Iy‘ICHI/IC u 1:c)o6npaHHe bubmmotexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bubmmoreka [JOK

BelecTBO. Haxoxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenune bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 IlonsATHE O KMCIOTAX U COJISIX bubmorexa LIOK
https://m.edsoo0.ru/ff0d50d2
30 CrniocoObI 1oTy4eHust BOAOPO/Ia B bu6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «FplonyquI/Ie u zo6npaHHe Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexka HOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIM4eCcTBa
33 BEIIECTBA ra3a 1o er(; U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIJIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMHN Ha OCHOBE bubmorexa [JOK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3nyecKkrue U XUMHUYECKUE bu6nuoreka [IOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK
UHIUKATOpax https://m.edso0.ru/ff0d59e2
Bona kak pactBopuTenb.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmoreka [IOK

pactBopbl. MaccoBas 10Jist
BEIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckas padora Ne 5 o reme
«[IpurorosieHue pacTBOPOB ¢

bu6nmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KonTtponsnast padora Ne2 o reme bubmmoreka [IOK
«Kucnopon. Bogopoa. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nuoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 izjggizﬂlfnlzniiﬁzg(ecjgoBHLIX u bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
42 OCHOBaHUS: COCTaB, bu6mmoteka [IOK
K1accuduKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune n xummudeckue bubnmnorexka [HOK
CBOICTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnuoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenune n xummudeckue bubnmnorexka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Couu (cpenHue): HOMEHKIIATypa
46 CHOCOéI}: Hli).]'ly‘—l)eHI/Iﬂ XI/IMI/I‘-IZ(I;)KI’/IG bubmmoreia LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubmmoreka [JOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bromorexa LIOK
. https://m.edsoo.ru/00ad9a50
COeIMHCHUI
49 O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
KonTponbhas padora Ne3 mmo Teme
50 "OCHEBHBIG KJ'IIZICCLI bubamorexa LHOK
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
D I Bnimotera LIOK
https://m.edsoo.ru/00ad9ffa
O rpynnax CXOJIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nuorexa [IOK
XUMHYECKHX dy1eMeHToB J1. 1. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [Tepuoapl, Tpynmbl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHe SIEKTPOHHEBIX 000JI0UeK
55 aT:MOB BHCMCHTI())B [Tepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmorexa [JOK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenue [leproanyueckoro 3akoHa bu6mmoreka [IOK

AJI pa3sBUTUA HAYKU U ITPAKTHUKH.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 bubmmoreka [IOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.edS(I)lo.ru/OOadaC34
60 KoBasienTHas nonsipHas 1 bubnnorexka HOK
XHUMHYECKas! CBSI3b https://m.edso0.ru/00adaab8
61 KoBanentnast HenosspHas 1 bubnnorexka HOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIIBHO- 1 bubnnoreka IIOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsc])lo.ru 100adb076
55 | «Crpuome arove Tomemcemn | 1 Bumsorexa 10K
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBuslit ypok. O0o0uieHue u 1 bubnmnorexka HOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0uieHue u 1 bubnmnorexka HOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBublit ypok. O60011IeHNE U 1 bubmmoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bu6nuoreka [IOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B H3MECHECHUU
2 (3:BOﬁCTB XiMquCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4uecKoil CBSA3U U THIIEI 1 bubmmoteka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

Knaccudukarusa XxumMuaeckux
6 peaxuﬂg 1o I])laSJ'II/I‘-IHLIM 1 bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
npU3HaKaM
ITonsATHE O CKOPOCTH XUMUYECKOHN
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TEeTEPOTreHHBIX PEAKIUAX
8 [ToHsTHE O XUMHYECKOM 1 but6mmoreka [IOK

paBHOBecuH. DakTOpHI,

https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XHMHYECKOM pE€aKkuu u
ITOJIOKCHHUEC XUMHWYECCKOI'O

paBHOBeECHUS
9 OKHCIIHTEIIbHO- bubnuorexa [IOK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHICCKON
10 I{I/Icfounaunn.pCMnLHme u bubamorexa LOK
https://m.edso00.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peakuui bubnmorexa LIOK
https://m.edso00.ru/00add448
XUMHUYECKUE CBOMCTBA KUCTIOT U
OCHOBaHUH B CBETE
12 MpeJICTaBICHH 00 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOTUTUYECKOM
JTUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MpeACTaBIeHUN 00 bubnmnoreka [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JUCCOLIMAITUU
14 [TonsTHE O TUIpONH3E CONEN bubmorexa [OK
https://m.edso0.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUH https://m.edso00.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenne 3xkcrepuMeHTaIbHbBIX

3agaq»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «DIIEKTPOJIUTHYECKAS bubmuorexa [JOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaAx»

06
18 rasorerion, Ximmicexie bitmorera LIOK
y ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJopa
X .C
19 K;:Jfo(;]zoi(l)iflfqecch;IZHCZIOﬁCTBa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTy4eHHUE, MPUMEHEHHE
IT 6ota No 2
| e o 2
Y . https://m.edso00.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
B
| o
PeATi, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepucTruka bubmuotexa [JOK
aneMeHToB VIA-rpymnisl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxnenue cepsl u eé bubmuotexa [JOK

23 .

COEJIMHEHUH B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
C 2 b
2 duuswscerte n xuvscere biGnorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa LIOK
25 buznYECKre U XUMUIECKHE

CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon

bu6nmoreka [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edso0.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
COCIMHEHUSIMU CEPbI
97 Brruncienne MmaccoBoil 1onu bu6nuorexa [IOK
BBIXO/1a TIPOYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe brbmmorexa LOK
’ https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHUIECCKUE
CBOICTBa
AMMHuak, ero puznueckKue u
29 XHMUYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edso00.ru/00adf004
MOJIyYeHUE U IPUMEHEHHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHaKa bubnuorexa LOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €r0 CBONCTB»
31 A3oTHas KucioTa, e€ husndeckue bu6nuoreka [IOK
1 XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcrnons30BaHne HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MUHEPaJIbHBIX YA0OpEHHA. bubmuoreka [JOK
XUMHUECKOE 3arps3HEHUE https://m.edso00.ru/00adf518
OKPY’KaOIIeH cpeibl
COCIUHECHHUSIMH a30Ta
33 ®dochop. Okcun dpocdopa (V) u bubnmorexa [JOK

docdopnas kucnota, pusndeckne

https://m.edsoo.ru/00adf68a
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1 XUMHYECKHE CBOMCTRBA,
MOJTyYCHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bu6nuoreka [IOK

34 ynoOpeHuil. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
VYrnepon, pacnpocTpaHeHue B
35 Hpnpf);e[ E)I/BI/II‘)IGCKII)/IG u bubnuoreia LOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraepozaa, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJIOTMYECKUE bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraeposa (1V)
37 VYronbHas KucnoTa u €€ conu bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[losydyeHne yriekucnoro bubmuoreka [JOK
ra3a. KauectBeHHast peakiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 oprpaHquCKnx BEIIECTBaX KakK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepoa
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
https://m.edso00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubmuoreka [JOK

Pewienne skciepuMEHTAIBHBIX

https://m.edsoo.ru/00ae0bf2
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3aJ1a4 110 TeMe «Bakueniiue
HEMETaJJIbl ¥ UX COSIUHEHUS

KonTtponsnas padora Ne3 o reme

bu6nuoreka [IOK

42 «BaKHeHIIIE HEMETAILIBI 1 HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO0m1as XxapakTeprucTruKa
XUMHYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannudueckas CBI3b bubnnoreka IIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuMHYECKHE CBOMCTBA METAJIIOB.
44 DNEKTPOXUMHUUECKUH psift bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611e crnocoObl MOTy4eHUs
MeTtaiioB. CruiaBbl. Beruucnenus
45 110 YPAaBHEHMSIM XUMUYECKHX bubmmorexa LIOK
. https://m.edso00.ru/00ae1156
peakIuii, eclii OJNH U3 PeareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
41 [enotrtie MeTantet https://m.edsoo.ru/00ael14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmmorexa [JOK

KaJIbIIUA U Mardui

https://m.edsoo.ru/00ae15e8
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Baxxueime coefuHeEHN

Bbu6nuoreka [JOK

50 KaJIbIUs https://m.edsoo.ru/00ae15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUMN
59 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmoreka [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padbora Ne 6 1o
53 Tell)\/le ")KéCTKOCI”)[B BOJIBI 1 METOBI bubmorexa OK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnnoreka IIOK
https://m.edso0.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka [IOK
% Keneso https://m.edso0o.ru/00ae1d86
57 OKcuIbl, THIAPOKCUIBI U COJIH bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[TpakTiueckast paborta Ne 7.
59 Peuienne skciepuMeEHTAIBHBIX bubmuoreka [JOK
3aa4 mo reMe «BaxkHele https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUSD
Brraucienus mo ypaBHEHUSIM
50 XUMUYECKHUX PEAKIIUNA, €CITH OJIUH bu6mmoreka [IOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT IpUMeCH. Beruncnenus

https://m.edsoo.ru/00ae1750
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MAacCOBOM JI0JIM BBIXOJA IPOIYKTa

peaknuu
61 O06001IeHNEe U CHCTeMAaTH3aIINS 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxneime MeTaIbl ¥ KX 1
COCIIMHEHUS
63 BemecTBa u Marepuasl B 1 bu6nuoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHMHYECKOE 3arpsi3HEHUE bubnnorexka HOK
64 . 1
OKPYIKAIOIIEH CPe/Ibl https://m.edso0.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnmnoreka HOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Pesepsublit ypok. O0o0mieHue u 1 bubnmnorexka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00ae0d0a
67 Pesepsublit ypok. O6o0mieHue u 1 bubnmnorexka [HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







		2024-09-16T01:06:02+0600
	7ce5fab7-9a47-48f3-bc0b-67c422248fe9




